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TITLE 

IMAGE PROCESSING APPARATUS AND METHOD THEREFOR 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an image processing apparatus for 
efficiently arranging and printing, on a designated sheet, all the image data or 
selected portions thereof, obtained by a device such as a digital camera or the like 
and stored in a memory medium, and an image processing method and a memory 
medium adapted for use therefor. 

Related Background Art 

[0002] In a case of printing plural images on a printing sheet by designating 
division therein in a conventional printing apparatus, the number of printed images, 
the printing positions and the printing areas are defined as invariable values, so that 
the sheet and the images to be printed are designated in units of sheets. 
[0003] Also in such conventional printing apparatus, in a case of printing plural 
desired images on a printing sheet, the images are printed at a size according to the 
sheet size, so that the magnification of the images varies according to the sheet 
size, and it is not possible to print the desired image with the desired size on the 
sheet unless the desired size happens to coincide with that dictated by the sheet 
size. 



SUMMARY OF THE INVENTION 

[0004] 

According to the present invention, the foregoing objects are achieved by 
means of a print control apparatus for printing a plurality of images, and 
comprising print size designation means for designating a print size for each of the 
plurality of images to be printed, and sheet size designation means for designating 
a sheet size on which an image to be printed is printed. Print image number 
designation means designate a number of images to be printed on a page, and 
control means control execution of a print by reducing each of the print sizes 
designated by the print size designation means, in a case where no image can be 
printed on a page for the sheet designated by the sheet size designation means 
while maintaining the print size designated by the print designation means. In 
addition, in a case where the number of images that can be printed on the sheet is 
less than the number of images designated by the print image number designation 
means and at least one or more of the images can be printed on a separate page, the 
control means control an execution of printing by reducing a number of images that 
are allowed in one page with the print size designated by the print size designation 
means. 

In another aspect, the invention is a print control method of printing a 
plurality of images, comprising the steps of designating a print size for each of the 
plurality of images to be printed, designating a sheet size on which an image to be 
printed is printed, designating a number of images to be printed on a page, and 
controlling execution of a print by reducing each of the print sizes designated in the 
step of designating a print size, in a case where no image can be printed on a page 
for the sheet designated in the step of designating a sheet size while maintaining 
the print size designated in the step of designating a print size. In addition, in a 
case where the number of images that can be printed on the sheet is less than the 
number of images designated in the step of designating a number of images and at 
least one or more of the images can be printed on a separate page, an execution of 
printing is controlled by reducing a number of images that are allowed in one page 



with the print size designated in the step of designating a print size in the step of 
controlling execution of a print. 

In still another aspect, the present invention is a computer-readable 
medium storing a program executing the steps of designating a print size for each 
of the plurality of images to be printed, designating a sheet size on which an image 
to be printed is printed, designating a number of images to be printed on a page, 
and controlling execution of a print by reducing each of the print sizes designated 
in the step of designating a print size, in a case where no image can be printed on a 
page for the sheet designated in the step of designating a sheet size while 
maintaining the print size designated in the step of designating a print size. In 
addition, in a case where the number of images that can be printed on the sheet is 
less than the number of images designated in the step of designating a number of 
images and at least one or more of the images can be printed on a separate page, an 
execution of printing is controlled by reducing a number of images that are allowed 
in one page with the print size designated in the step of designating a print size in 
the step of controlling execution of a print. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] Fig. 1 is a block diagram of a control apparatus for an electronic image; 
[0006] Fig. 2 is a flow chart showing an example of printing control; 
[0007] Fig. 3 is a flow chart showing an example of printing control with priority 
on the number of images; 

[0008] Fig. 4 is a flow chart showing printing control in a case in which the image 

size and the number of images are both designated; 

[0009] Fig. 5 is a flow chart for a condition setting 1 ; 

[0010] Fig. 6 is a flow chart for a condition setting 2; 

[0011] Fig. 7 is a flow chart for a condition setting 3; 

[0012] Fig. 8 is a flow chart for a condition setting 4; 

[0013] Figs. 9A and 9B are respectively a block diagram and an external view of a 
digital camera; 

[0014] Fig. 10 is a flow chart for condition setting with the digital camera; and 



[0015] Figs. 1 1 A, 1 IB and 1 1C are views showing example of images printed on a 
sheet. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] Now the present invention will be explained by reference to the preferred 
embodiments thereof, with reference to the accompanying drawings. 
[0017] Fig. 1 is a block diagram of a control apparatus for an electronic image. As 
an external memory device 2, a non-volatile memory medium can be chosen as an 
example. An external memory device 2 is detachably mountable on a digital 
camera and also on the present control apparatus, and stores the image data taken 
for example by the digital camera as an image file. The above-mentioned 
non- volatile memory medium may also contain a print object designation/condition 
file for defining the print object image and the print condition such as the printing 
sheet. Also, instead of employing the detachable memory medium, the control 
apparatus in the present invention may incorporate a memory device for storing a 
file transferred directly from the digital camera or through a memory medium. 
[0018] The image designation for arranging images on a sheet is executed from an 
input part 6. Such image designation includes the setting of various conditions for 
example of designation of a sheet size such as B4, A4, B5 or A5, that of a print 
sheet size such as a whole sheet, a half sheet, a quarter sheet or a sixth sheet of the 
newspaper size, number of image divisions per printing sheet or image size 
(represented by sheet size or by image dimension), and the designation of an 
appropriate layout mode. When the image signal is selected and designated, the 
number thereof is from time to time stored in an image printing object register area 
8A in a memory 8, and the number of an image counter area 8B in the memory 8 is 
at the same time increased by one and is newly stored in a total image number 
register 8C therein. Then, as a condition for arranging and printing plural images 
on a page, a partition number for designating the number of divisions or the 
number of images to be arranged on a page is entered manually from the input part 
6 and is stored in a partition number register 8D of the memory 8. Similarly the 
desired number of sheets is stored in a page number register 8E in the memory 8, 



and the desired print sheet size is stored in a page size register 8F. Also, the 
desired image size is stored in an output image size register 8G. 
[0019] A partition number register 8D in the memory 8 stores a number of 
additional images and a condition of layout permissible in a case of maintaining the 
printed image size, determined from the sheet and the partition number, and the 
minimum distance of the images, by referring to a partition table based on the 
maximum partition layout condition and the partition number at the completion of 
sheet setting. A decode/distribution process distributes and stores, in a case in 
which an external memory device 2 (for example, a non- volatile memory medium 
storing image data) contains an image to be printed and a condition designating file 
corresponding to the image, the results of decoding of such content in the total 
image number register 8C, the image printing object register 8A, the partition 
number register 8D 5 the page number register 8E, the page size register 8F and the 
output image size register 8G. An image decode/decompression process executes 
decoding of the compressing condition of data compressed for example by JPEG 
and decompression of the data. Pixel information 18 obtained by the image 
decode/decompression part 3 is supplied to a central processing unit (CPU) 1 , and 
the layout condition is determined from the print output size and the output 
resolution, by referring to the areas in the memory 8, namely the total image 
number register 8C, the image printing object register 8 A, the partition number 
register 8D, the page number register 8E, the sheet size register 8F and the output 
image size register 8G. A printing device 5 converts the image data, decompressed 
according to the result of the CPU 1, into print data matching the printing 
apparatus and transfers such print data thereto. For calculating the layout 
condition, the CPU 1 acquires and stores in advance various conditions relating to 
the print layout such as the printable area, through a print control part. Programs 
corresponding to the flow charts shown in Figs. 2 to 8 are stored in a read-only 
memory (ROM) of a memory 7 shown in Fig. 1, and are executed by the CPU. 
The programs stored in the ROM may be stored in another memory medium or 
may be loaded from an external memory into an internal memory. 



[0020] In this embodiment of the present invention, in a printing apparatus 
provided with means for entering image number information, etc., for specifying 
the image data stored in the non-volatile memory medium, a control part for 
decoding and decompressing the image data, a control part for printing the image 
data and decoding means for the non- volatile memory medium storing the print 
object and condition designating file prepared in advance by image designating 
means outside the present apparatus, for example, that of a digital camera, the print 
object image information obtained by an input of the print object image number or 
by decoding the print object and condition designating file is stored in a specified 
memory part of the apparatus, and the images designated by thus stored 
information are arranged in succession on the printing sheet according to the image 
layout condition of the designated sheet, whereby the printing with automatic page 
change is continued until all the images are printed. 

[0021] At first reference is made to Fig. 5 for explaining a first condition setting 
process for designating an image. 

[0022] At first, in a step SI 1, an image to be designated is entered manually from 
the input part 6. Then a step S 12 stores the total number of the designated images 
in the total image number register 8C. Then, a step S13 stores the image number 
of the image designated by the input part 6 in the image printing object register 8C. 
[0023] Now reference is made to Fig. 6 for explaining a second condition setting 
process for designating the sheet size. 

[0024] At first, in a step S21, an input on the sheet to be designated is entered 
from the input part 6. Then a step S22 stores the sheet size entered from the input 
part 6 in the sheet size register 8F. 

[0025] Now reference is made to Fig. 7 for explaining a third condition setting 
process for designating the partition number. 

[0026] At first, in a step S3 1 , a partition number is manually entered from the 
input part 6. Then a step S32 stores the partition number, entered from the input 
part 6, in the partition number register 8D. 

[0027] Now reference is made to Fig. 8 for explaining a fourth condition setting 
process for designating an image size. 



[0028] At first, in a step S41, an image size is entered from the input part 6. Then 
a step S42 stores the image size entered from the input part 6 in the image size 
register 8G. 

[0029] In the following there will be explained, with reference to Fig. 2, a process 
in a case in which the printing is instructed by the user after the aforementioned 
first to fourth condition settings. Each condition setting is achieved either 
automatically or by entering a numerical condition. The automatically set 
condition becomes lower in priority in case another condition is entered by the 
numerical value. 

[0030] In the following there will be explained a case where the image is to be 
outputted with a desired size on the sheet or the number of images to be outputted 
on the sheet is designated while the image size is automatically set. 
[0031] At first, in step SI 801, it is checked whether plural images on the output 
sheet are arranged or not. If "NO" in step SI 801, an image read from the file is 
output to an image layout register for outputting an image with the designated 
image size on the sheet in step SI 812 as shown in Fig. 1 IB. On the other hand, if 
"YES" in step SI 801, the sequence proceeds to step SI 802 for discriminating 
whether the priority is given to the image size and the number of images is 
automatically set. If the priority is given to the image size, the sequence proceeds 
to step SI 803 for setting "1" in a register N. Then step SI 804 checks whether the 
images of a number of the register N can be accommodated in the sheet. If 
affirmative, step SI 805 transfers an image Gn from the file into the image layout 
register, and next step SI 806 checks whether a next image Gn+1 is present. If not, 
step SI 81 1 sends an image layout storing the images up to the image Gn+1 to the 
printing apparatus and executes output on the output sheet as shown in Fig. 1 1 A. If 
affirmative, a process for adding N+l into N (N = N+l) is executed in step SI 807, 
and it is checked whether the image Gn is added to the image layout on the sheet in 
step SI 808. That is, there is checked, from the sheet size and the image size, 
whether the plural images can be laid on the sheet. If the result is negative, the 
images up to Gn+1 stored in the image layout register is output to the printing sheet 
in step S 1 809. If the result in the step S 1 804 is negative, step S 1 8 1 0 executes 



output to the image layout register by reducing the output size on the sheet, and 
then to the printing apparatus for printing as shown in Fig. 1 1C. Then there is 
executed a process N = N+l on the register N, and the sequence returns to step 
SI 804. 

[0032] In a case in which step SI 802 identifies that the priority is given to the 
image size and the number of images is not automatically set, the sequence 
proceeds to the flow chart shown in Fig. 3, wherein step SI 901 discriminates 
whether the priority is given to the number of images and the image size is 
automatically set. 

[0033] If affirmative, step SI 902 checks the sheet size, and stores the designated 
number of images in the image layout register of the memory 8 according to a 
template, and then the images are printed on the output sheet (S 1 903). Then there 
is searched, in the memory medium of the external memory device, whether a next 
image is present (SI 904). If present, the sequence returns to step SI 902, but, if 
not, the sequence is terminated. 

[0034] If the result of step SI 901 is negative, the sequence proceeds to the flow 
chart shown in Fig. 4. 

[0035] In step S2001, it is checked whether the image size and the number of 
images are both designated. If the both designations are absent, the sequence is 
terminated, but, if they are present, the sequence proceeds to step S2002 for 
discriminating whether the designated output is possible on the sheet. If the 
designated output is possible, there are executed the output of a sheet (step S2007) 
and a page change process for proceeding to a next sheet (step S 1 008). On the 
other hand, if the designated output is not possible, an image is arranged with 
priority on the image size in step S2003. Then step S2004 discriminates whether at 
least an image can be placed. If possible, there is executed output (step S2005), 
but, if not, there is executed output with a reduction in the size (step S2009). Then 
step S2006 checks whether a next image is present. If absent, the sequence is 
terminated, but, if present, the sequence returns to step S2001 for repeating the 
above-described procedure. 



[0036] Fig. 9A is a block diagram of a digital camera 100 shown in Fig. 9B, 
wherein an input part 101 is used for designating the setting of mode etc. A 
processing part 102 includes a CPU 1021 , a ROM 1022, and a RAM 1023. The 
ROM 1022 stores the procedure shown in Fig. 10. The RAM 1023 stores an image 
fetched by the input means in correlation with the image size designated by the 
designation means for designating the image size. The RAM 1 023 corresponds to 
the memory 8 shown in Fig. 1. An image is taken from an input part 101 or an 
image pickup part, and the image and the attribute information defined therefor are 
stored through an external memory device 104. Such external memory device 104 
corresponds to the external memory device 2 shown in Fig. 1 . 
[0037] At first the taken image is displayed on a display device 103. Then, 
according to a program of the ROM 7, there are entered, from the input part 101, 
the size of the image to be outputted and the instruction for example for executing 
or not the printing. Fig. 10 shows the process flow to be executed by the CPU for 
defining the image size (large (L), medium (M) or small (S)) for the image. The 
display device 103 displays the image, and, in such display state, the image size for 
such image is entered from the input part (steps S2101, S21 1 1, S2121). The image 
and the image size data are stored in an external memory device 104 (steps S2101, 
S2112, S2122). 

[0038] In the foregoing embodiment, the image control apparatus for executing the 
image control can be a digital camera, a computer or an image printing order 
receiving and processing device (i.e., a printer). 

[0039] Also, image processing software may be utilized within each device. 
[0040] The present invention allows one to obtain the print result desired by the 
user with the designation of the image size, in contrast to the conventional method 
in which the image designation and the printing operation have to be repeated in 
the unit of each page. Consequently, it is rendered possible to execute the printing 
without size designation at the printing operation, and, as the output size can also 
be designated on the displayed image instead of on the printing, the image can be 
reproduced with the desired size on the display, so that the image can be rendered 
visible in the desired size, in a simpler manner than in the conventional technology. 



